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- This thesis presents a system called CENTAUR, which demonstrates the
effectiveness of representing prototypical knowledge in a combination of frames and
production rules for performing computer consultations. Key knowledge representation
and control structure problems in produciion rule systems similar to MYCIN are
identified, and a set of important characteristics of the structures used for
representing problem-solving knowledge is given. CENTAUR's frames, or prototypes,
complement the production rules to satisfy these characteristics and represent
expected patterns of data that permit a more focused, hypothesis-directed approach
to problem solving.

Among the characteristics identified as desirable in the representation
structures are the ability to explicitly represent (a) prototypical cases, (b) the context
in which knowledge is applied, and (c) the strategies for applying that knowledge.
CENTAUR's prototypes consist of patterns of knowledge in the domain which serve as
broad contexts, guiding the more detailed processing of the production  rules.
Strategies for the consultation, or control knowledge, are represented in the
prototypes separately from other kinds of domain knowledge, This allows the dcmain
expert to specify control knowledge that is specific to each prototype. Examples are
presented which demonstrate how this explicit representation facilitates explanations
of the system's reasoning. Further, the organization of knowledge in CENTAUR provides
a useful framework for acquiring new knowledge.

CENTAUR has been applied to the domain of pulmonary (lung) physiology in which
It provides interpretstions of pulmonary function tests. The prototypes represent
standard pulmonary disease_patterns, and the production rules serve as a stylized

form of atiacked procedure. At the highest level, the stages of the consultation itseif
are represented in a Consultction prototype. Thus the advantages of explicit
representation apply to control of the consultation process as well,

Other important features of the representation include the use of'prototypes as
a standard of comparison in order to detect inconsistent or erroneous data, and the
representation in production rules of domain expertise to deal with data discrepancies
and diagnosis refinement. .

Several experiments demonstrating the flexibility of the representation have
also been performed. These include the implementation of different top-level
prototype selection strategies (confirmation, elimination, and fixed-order), and the use
of a second high-level prototype which can review knowledge stored In the domain-
level prototypes.
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ABSTRACT

This thesis presents a system called CENTAUR, which demonstrates the
effectiveness of representing prototypical knowledge in a combination of frames and
production rules for performing computer consultations. Key knowledge representation
and control structure problems in production rule systems similar to MYCIN are
identified, and a set of important characteristics of the structures used for
representing problem-solving knowledge is given. CENTAUR's frames, or prototypes,
complement the production rules to satisfy these characteristics and represent
expected patterns of data that permit a more focused, hypothesis-directed approach
to problem solving.

Among the characteristics identified as desirable Iin the representation
structures are the ability to explicitly represent (a) prototypical cases, (b) the context
in which knowledge is applied, and (c) the strategies for applying that knowledge.
CENTAUR's prototypes consist of patterns of knowledge in the domain which serve as
broad contexts, guiding the more detailed processing of the production rules.
Strategies for the consultation, or control knowledge, are represented in the
prototypes separately from other kinds of domain knowledge. This allows the domain
expert to specify control knowledge that is specific to each prototype. Examples are
presented which demonstrate how this explicit representation facilitates explanations
of the system's reasoning. Further, the organization of knowledge in CENTAUR provides
a useful framework for acquiring new knowledge. ./

CENTAUR has been applied to the domain of pulmonary (lung) physiology in which
It provides Interpretations of pulmonary function tests. The prototypes represent
standard pulmonary disease patterns, and the production rules serve as a stylized
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form of attached procedure. At the highest level, the stages of the consuitation itself
] are represented in a Consultation prototype. Thus the advantages of explicit
i representation apply to control of the consultation process as well.

Other important features of the representation include the use of prototypes as
a standard of comparison in order to detect inconsistent or erroneous data, and the
representation in production rules of domain expertise to deal with data dascrepancies
and diagnosis refinement.

Several experiments demonstrating the flexibility of the representation have
also been performed. These include the Iimplementation of different top-level
prototype selection strategies (confirmation, elimination, and fixed-order), and the use
of a second high-level prototype which can review knowledge stored in the domain-
level prototypes.

This thesis was submitted to the Department of Computer Science and the Committee on
Graduate Studies of Stanford University in partial fulfillment of the requirements for the
degree of Doctor of Philosophy.
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